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The question whether breast cancer arises with the same frequency in both breasts became topical to one of us while examining whether relatives with breast cancer were more likely than other persons to develop their tumours of that organ on the same side.
For our examination we have used the material of hospital cases notified to The Danish Cancer Registry. We are indebted to our medical colleagues for their interest, and the result that out of 4139 female cases of carcinoma from the years inclusive, only 17 have not been referred to any of the two sides.
The total Danish material will naturally also include cases from private practice known to the Cancer Registry only through death certificates. Because of the difficulties involved in obtaining accurate information as to the site of the tumour in many of these cases they have been left out of the present examination. They amount to about 130 cases each year. Thus 412 cases from the years 1942-44, known only from death certificates, consisted of 81 left-sided and 64 right-sided cases, together with 7 bilateral and 260 unstated cases. Table I gives the number of cases for each of the two sides, distributed according to age. Similar tables showing the numbers of unmarried, married, divorced and widowed persons with breast cancer have also been worked out to examine if these conditions might influence the side of the tumour. The table gives these figures for the whole period, and for each year. The sum total shows 2117 tumours of the left and 1908 of the right breast. In 97 cases tumours were stated to have occurred on both sides, while the localization of 17 tumours was unknown.
The question now arises if this surplus of 209 cases in the left breast is statistically significant or may be due to chance.
In order to test the hypothesis that left-and right-sided breast cancers occur with equal frequency, the following considerations were made:
Consider n observations of the same kind, by which the events A1, A2, A3 occur with the probabilities pl, P2, P3 respectively, where Pi+ P2+ P3 = 1.
The probability that A1, A2, A3 will occur a2, a3 times respectivelv is then according to the multinomial theorem: p a,, a2, a3} a,! a2! a3! P1ai P2a P3a
, where a,+ a2+ a3 = n.
If we put Pi P2 jp we get P{ a, a2, a3} = an! a!a3! pa, + a, (1 -2p)aa, and by the binomial theorem we get for the probability of (a,+ a2) events of either of the two kinds A1 and A2 in n observatioAs:
The probability that A1 occurs just a1 times in a series of n observations where just (a] + a.) of the results belonged to either of the groups A1 and and A2 is then __(a,+±a2)' )a,+ a, p a,, a2, a3 a1 +a2
This result is identical with the one obtained if n, observations are made with the probabilities Pi:= of the event A1 and P2= of A2'and the probability of getting the event A1 just a1 times is sought:
as we get the right side of (1) if we put n, = a,+ a2 = n -a3. The procedure involved in (1): by n observations -(n = a,+ a2+ a3) to keep (a,+ a2) at a certain fixed value is then tantamount to omitting the a3 cases of the event A3 and confining the considerations to the remaining n -a3 observations in testing the hypothesis that A1 and A2 are equally frequent.
As an approximative test it can be asserted that the quantity a1 _ 1 n1 2 al-a2 2 2 ni approximately should be normally distributed with mean zero and variance 1, if p1 P2 For the application to the problems in question we interpret:
A1 tumour in the left breast; A2 tumour in the right breast; A3 bilateral or unstated localization of breast cancer; and calculations then give u --3-29, corresponding to a value P of about 1 per thousand.
Assuming that the left and right breast cancer was equally frequent, calculations according to the tests described have shown that only one out of a thousand samples of the size of the present data could be expected to show a deviation equal to, or exceeding the differences observed. Thus the preponderance of left-sided breast cancer can be considered as statistically significant, and according to the present material each hundred cases of cancer in the right breast will correspond to 111 of the left.
In working out the material we found some variations in the left-side pre- The X2 test carried out in Table II gives the value 8-50 with four degrees of freedom, and as this corresponds to P> 5 per cent, it means that the material does not disprove the assumption of constant inequality in lateral distribution. Considering the well-known differences in frequency of breast cancer among married and unmarried women, we have tested the corresponding values for breast cancer of each side for two groups, respectively of women not previously married, and of the remaining group of married, divorced and widowed women. We found for each hundred right-sided cancers, 105 8 left-sided tumours among unmarried, and 112*3 among the remaining women, and this difference between the two groups cannot be considered as significant. Table IV quotes the report of Janet E. Lane-Claypon (1926) , examining the effect of injury to the breast on the frequency of cancers respectively of the same and the opposite breast. It is seen that in this material also the left breast shows more cancers than the right. However, concerning the coincidence of injury with cancer, the figures are too small to permit any direct comparisons of the two sides. Application of the tests described gives the result that injuries seem to occur more frequently to the left than to the right breast. This applies both to the cancer patients separately and to the total material, and thus it follows that cancers coinciding with injury are more frequent in the left than in the right breast.
Considering the pretexts for the development of cancer in the two breasts, it does not seem unreasonable to suppose that the different incidence demonstrated may be connected with difference in use of the upper extremities, for instance by lactation or by protection against injury. But whether the differences in injuries sustained by the breasts has any connection with the difference in cancer incidence, or is a mere coincidence, nobody can tell at present.
SUMMARY.
Among 4139 female cases of breast cancer notified from hospitals to The Danish Cancer Registry, 2117 tumours were localized to the left and 1908 to the right breast, while 97 were bilateral and 17 wit-hout statement of side.
Applying a special test the authors demonstrated that, provided cancer frequency of the two breasts were the same, only one out of a thousand samples of the size investigated could be expected to show a deviation equal to, or exceeding the difference observed.
Smaller materials from Switzerland, 1935, and England, 1926 , show similar features. Thus for each 100 cases of cancer in the right breast we find in Denmark 111 left-sided, and in Switzerland 113 left-sided tumours. TheEnglish material shows a higher frequency of injury to the left than to the right breast.
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